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MEMORANDUM 
June 2, 2005 
 
TO: State Board of Regents 
 
FROM: Richard E. Kendell 
 
SUBJECT: Utah State University - Bachelor of Science Degree in Biochemistry Effective Fall 
Semester 2005—Action Item 
 
Issue 
Utah State University requests approval to offer a Bachelor of Science in Biochemistry effective Fall 
Semester, 2005.  This program was approved by the Utah State University Board of Trustees on January 
24, 2003.    
 
Background 
The proposed degree in Biochemistry is the basic science that addresses the molecular basis of life; it 
seeks to explain the chemical properties and changes that occur in living organisms.  Biochemistry 
encompasses the study of the properties and functions of biological macromolecules, the mechanisms of 
action of enzymes, gene and protein regulation and expression, bioenergetics, and the metabolic pathways 
and processes that use and generate chemical and light energy.    
 
The major in Biochemistry is appropriate both for students who wish to terminate their studies at the 
bachelor’s degree and those planning to continue their education at the graduate or professional level.  For 
those who terminate at the bachelor’s degree, career opportunities are available in research and 
development, sales, quality control, and analysis within a range of biochemical, pharmaceutical and 
biotechnological industries. For those planning to pursue a career in the health professions, the 
biochemistry major provides an excellent and well-rounded background for medical, dental, and veterinary 
school admission.  The biochemistry major also provides excellent preparation for students planning to 
pursue graduate work in a range of biological, environmental and chemical sciences, including 
biochemistry, molecular biology, genetics, genomics, oncology, and bioinformatics.  The major is also 
excellent preparation for law school for those students interested in pursuing a legal career in the areas of, 
patent law, bioethics, and environmental protection and regulation.  The biochemistry major differs from the  
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“chemistry major with biochemistry emphasis” which is an American Chemical Society (ACS) certified 
degree that emphasizes specialization in biochemistry, but with a more chemical and mathematical 
emphasis than the biochemistry major.   
 
Policy Issues 
The proposed degree in Biochemistry has been reviewed by other Utah System of Higher Education 
(USHE) institutions and there is general support for the degree.  Utah Valley State College made two 
suggestions concerning the degree, the first having to do with a requirement for calculus based physics and 
second concerning internships.   USU has responded and indicated that the higher level physics would be 
appropriate for some students and students will be advised carefully on this issue.  USU agrees that 
internships are valuable and they are trying to incorporate internships as much as possible into their degree 
programs.  USU will continue to look at this option.  With these comments considered, all USHE institutions 
support this proposal. 
 
Commissioner’s Recommendation 
The Commissioner recommends  that Utah State University’s request to offer a Bachelor of Science 
Degree in Biochemistry be approved effective Fall Semester, 2005.  
 
 
 
________________________________ 
Richard E. Kendell, Commissioner 
 
REK/GW 
Attachment 
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Request to Offer a Bachelors Degree in 
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Utah State University 
 
 
 
 
 
 
 
 
 
 
 
Prepared for 
Richard E. Kendell 
By 
Gary Wixom 
Andrea Worthen 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
June 2, 2005 
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Section I: The Request 
Utah State University requests approval to offer a Bachelor of Science degree in Biochemistry effective Fall 
Semester 2005. This program was approved by the institutional Board of Trustees on January 24, 2003. 
The letter of intent was presented to the Office of the Commissioner of Higher Education and the USHE 
Chief Academic Officers in January 2005 for consideration by the Regent,s Program Review Committee 
(PRC). Following approval by the PRC, USU presents this updated program proposal. 
 
Section II: Program Description 
Complete Program Description 
The proposed Biochemistry Baccalaureate is a degree which aims to produce graduates prepared to enter 
the job market in industry and academia and to advance to professional schools including graduate, 
medical, dental, and pharmacy schools to work toward advanced degrees. Graduates will be able to carry 
out research in the field of biochemistry, to operate related scientific equipment, and to interpret the results. 
Graduates will be able to read and understand the scientific literature, to prepare written manuscripts for 
publication in scientific journals, to write competent reports concerning their research, and to make 
presentations concerning their research to a scientific audience. 
 
 
Purpose of Degree 
Biochemistry is the basic science that addresses the molecular basis of life; it seeks to explain the chemical 
properties and changes that occur in living organisms. Biochemistry encompasses the study of the 
properties and functions of biological macromolecules, the mechanisms of action of enzymes, gene and 
protein regulation and expression, bioenergetics, and the metabolic pathways and processes that use and 
generate chemical and light energy. At its core, biochemistry recognizes and explains the unifying chemical 
principles that lie at the heart of the diverse expressions of life. 
 
The major in Biochemistry is appropriate both for students who wish to terminate their studies at the 
bachelor’s degree and those planning to continue their education at the graduate or professional level. For 
those who terminate at the bachelor’s degree, career opportunities are available in research and 
development, sales, quality control, and analysis within a range of biochemical, pharmaceutical and 
biotechnological industries. For those planning to pursue a career in the health professions, the 
biochemistry major provides an excellent and well-rounded background for medical, dental, and veterinary 
school admission. The biochemistry major also provides excellent preparation for students planning to 
pursue graduate work in a range of biological, environmental and chemical sciences, including 
biochemistry, molecular biology, genetics, genomics, oncology, and bioinformatics. The major is also 
excellent preparation for law school for those students interested in pursuing a legal career in the areas of 
patent law, bioethics, and environmental protection and regulation. 
 
The core courses for the major are built around two-semester course sequences in the areas of general, 
organic, and biological chemistry, general biology, calculus, and general physics, along with associated 
laboratory courses. Students may choose from two physics tracks: the life sciences track, typically 
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preferred by students with a more biological inclination, and the science-engineering track, typically 
preferred by students with a more mathematical/physical inclination. One-semester courses in analytical 
and biophysical chemistry and statistics round out the core of the program. To complete the additional 18 
credits of coursework required for the major, students may choose elective courses from within the 
disciplines of chemistry, biochemistry, and biology. A wide range of advanced courses is available to meet 
the advanced electives requirement; students are encouraged to meet with their academic advisor to select 
courses that provide the best preparation for their intended career path. Representative courses (not all 
encompassing) include those in biology (e.g. human physiology, genetics, ecology, microbiology, plant 
physiology, cell biology), biochemistry (enzymology, metabolic regulation, bioenergetics and metabolism, 
protein structure/function) and chemistry (e.g. intermediate and advanced inorganic, advanced organic). 
 
The biochemistry major differs from the “chemistry major with biochemistry emphasis” which is an 
American Chemical Society (ACS) certified degree that emphasizes specialization in biochemistry, but with 
a more chemical and mathematical emphasis than the biochemistry major. The biochemistry major is more 
biologically inclined and somewhat less physically and mathematically inclined than the chemistry major, 
and is designed to meet the standards for the curriculum proposed by the American Society for 
Biochemistry and Molecular Biology (ASBMB). 
 
Expected outcomes include a large number of students engaging in this program. It is further anticipated 
that the training they receive will enhance their competitiveness for further training in medical and other 
health-related activities, as well as in graduate school which will prepare them for careers in teaching and 
research. The graduates of the program will also be in a better position as they apply for jobs in industry. 
 
 
Institutional Readiness 
As the proposed degree is similar in many respects to the current degree in Chemistry, with Biochemistry 
Emphasis, already offered by the Department of Chemistry & Biochemistry, the administrative structure to 
offer the degree is already in place. The budget is adequate, and faculty with the necessary expertise 
already on staff, with a new biochemistry faculty member scheduled to join the department in Fall, 2006. 
The learning resources and instructional technology are also in place as part of the current degree 
programs of the Department of Chemistry & Biochemistry. 
 
 
Faculty 
The major will be administered through the Department of Chemistry and Biochemistry using the existing 
faculty. The biochemistry faculty (S. Aust, A. Aust, S. Ensign, J. Hevel, L. Seefeldt, and S. Johnson [joining 
the Department in Fall, 2006) will oversee the major, serve as advisors, and instruct the biochemistry 
classes and laboratories. These faculty are all thoroughly trained in biochemistry, with PhD degrees, 
followed by postdoctoral experience in this area. Each has established a national reputation for their 
expertise, with a long list of peer-reviewed publications in highly regarded scientific journals. Each has also 
achieved a record of attracting very significant amounts of external research support, much of which will be 
used to support the research of the students in question. Four of these five faculty have already achieved 
the rank of full Professor; one is a Trustee Professor. S. Aust serves as Associate Editor of a journal and as 
a Senior Technical Advisor to the Tainjin Academy of Environmental Sciences in China. He was awarded 
the Governor’s Medal for Science and Technology in 2002, and has career external funding of 
approximately $12 M. His work is cited some 500 times each year in the scientific literature. S. Ensign was 
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selected as the opening lecturer at a prestigious Gordon Research Conference, was elected Chair of a 
division of the American Society for Microbiology, and was selected as the Outstanding Faculty member of 
USU in 2002. L. Seefeldt served as Chair of a Gordon Conference, was appointed to an NSF Panel to 
review research proposals, and serves on the Editorial Board of a major scientific journal. This major is 
particularly well supported by the fact that many of the other faculty in this Department (the chemistry 
faculty) are trained in different facets of biochemistry, and are capable of teaching certain components of 
the biochemistry course load. These chemistry faculty will also be heavily involved by teaching the required 
core chemistry classes. All of the above faculty are regular full-time, tenured or tenure track. 
 
A recent Regents-requested review of this Department by an external team of faculty specifically 
commented on this degree: “The new baccalaureate degree in Biochemistry should be approved. This 
Department is well qualified to establish this new degree program, and its implementation will be of 
substantial benefit to students and to the State.” 
 
 
Staff 
There is no need for additional staff to support this program. As mentioned above, the proposed degree is 
similar in many respects to the current degree in Chemistry, with Biochemistry Emphasis, already offered 
by the Department of Chemistry & Biochemistry; no additional support staff will be required. 
 
 
Library and Information Resources 
The campus library already has extensive holdings in the field of biochemistry, and related areas. These 
holding include many books, and also a wide selection of relevant journals, many of which are available 
online. The USU library also participates in an interlibrary network that broadens the availability of even 
more obscure journals by providing requested articles and books as needed. The completion of the new 
library building on the USU campus will further enhance access to holdings, and provide additional study 
areas. 
 
Admission Requirements 
Students will first need to meet the admission requirements for the institution. First-year students admitted 
to USU in good standing qualify for admission to this major. Transfer students from other institutions need a 
2.2 transfer GPA, and students transferring from other USU programs need a 2.0 total GPA for admission 
to this major in good standing. Students interested in studying chemistry should take high school 
mathematics courses that will enable them to start calculus during their first semester at USU. High school 
coursework in chemistry and physics is also desirable. AP credit in chemistry may be counted toward the 
degree. No CHEM prefix course may be applied toward graduation with any major or minor in chemistry 
with an earned grade of less than C-. Except for CHEM 4800 and 4990, no CHEM prefix course may be 
taken on a Pass/Fail basis. No CHEM prefix course may be repeated more than one time to improve the 
grade to a C- or better. Students in the major will be expected to maintain a minimum 2.5 GPA to continue 
in the major. 
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Student Advisement 
Each student in the major will be assigned a faculty member as advisor, one chosen from amongst the 
Biochemistry faculty. Students will meet with their advisor at least once each year to discuss course of 
study, progress toward the degree, and possible careers. In addition, students will meet with other advisors 
in the College of Science who are expert in matters of General Education. 
 
 
Justification for Number of Credits 
Students are not required to take more than 126 credit hours specified for a Bachelors Degree. 
 
 
External Review and Accreditation 
There were no external consultants called in with respect to this degree program per se. However, a Board 
of Regents Review of the entire Department of Chemistry & Biochemistry was carried out in Fall Semester, 
2003. Members of the review team included two faculty members from other universities, Thomas Tullius 
from Boston University, and James Cox from Miami University of Ohio. This committee was apprised of the 
Department’s efforts toward acquiring a degree in Biochemistry, and was fully supportive. Quoting from 
their report: 
 
“The Department has particular strengths in biochemistry. The University (and indeed, the 
State of Utah) lacks an undergraduate Bachelor of Science degree in Biochemistry. The 
new baccalaureate degree in Biochemistry that recently was proposed by the Department, 
and that now is under consideration at the state level, should be approved. This 
Department is well qualified to establish this new degree program, and its implementation 
will be of substantial benefit to students and to the State.” 
 
 
Projected Enrollment 
It is estimated that 10 students will enroll in the program in Year 1, primarily those already in the Chemistry 
program, emphasis Biochemistry. However, it is expected that this number will grow by perhaps 5 
additional students in each of Years 2-5, as the program gains popularity and knowledge about it spreads 
to others on campus. With 20 faculty in the Department (5 FTEs in the Biochemistry unit) the mean student 
FTE-to-faculty FTE ration will grow from 0.5 in Year 1 to 1.5 in Year 5. 
 
 
Expansion of Existing Program 
The proposed Biochemistry degree can be considered an extension of the current Chemistry program. 
Undergraduate enrollments for the past five years are as follows: 
 
 2000 2001 2002 2003 2004 
Headcount 90 99 114 110 117 
SCH 11,486 11,194 12,138 12,334 13,886 
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Section III: Need 
Program Need 
Biochemistry majors are perhaps the single most popular cohort of students in terms of medical school 
applicants, as that area of study is best suited to medical studies. The same is true of pharmacy schools. 
The pharmaceutical and biotechnological industries place a high premium on students with expertise in 
biochemistry, placing them in high demand. There is also a pressing need for biochemists as teachers in 
colleges and at the K-12 level. 
 
Labor Market Demand 
Biochemistry is an interdisciplinary subject straddling the life sciences (biology, botany, molecular biology, 
physiology, microbiology, agricultural sciences) and the physical sciences (chemistry, physics). This 
interdisciplinary approach allows those with a biochemistry degree to be productive in academia, industry 
and government. The interdisciplinary nature of biochemistry also makes it an important portal to 
professions such as doctors, veterinarians, nurses, and pharmacists. Biochemists are leaders in many 
industries, including healthcare, pharmaceuticals, agriculture and industrial products. They are able to 
make contributions to plant and crop improvements, medical diagnosis techniques, new drugs, better 
methods for making drugs, water treatment, food processing, non-petroleum production of adhesives, 
lubricants, fuels and plastics, and environmental improvements. In government, biochemists play a role in 
forensics, natural resource management, agriculture and food and drug regulation. In addition to scientific 
contributions, many biochemists play an important role in management and administration. Many patent 
specialists in industry and the United States Patent and Trademark Office are biochemists. Approximately 
25 percent of U.S. patents granted involve some aspect of biochemistry. Many pharmaceutical managers 
are biochemists, including clinical trial administrators. 
 
The recent advances in biochemistry, including the sub disciplines of genomics, proteomics, bioinformatics, 
molecular biology, and pharmaceuticals have resulted in an explosion of need for students trained in these 
areas on the part of industry, as well as in government and academic research. According to data from the 
2002 American Chemical Society Starting Salary Survey, pharmaceutical and biotech companies together 
hired about 26% of new chemistry Ph.D.s and 22% of new chemistry bachelor's candidates. Despite the 
depressed economy of the past few years, this industry has held up remarkably well. According to the Nov 
1, 2004 issue of Chemical & Engineering News, “IF ANY SEGMENT of the chemical industry has proven 
resilient during the economic downturn; it’s the pharmaceutical industry” which “continues to see the 
greatest hiring increases”. A Roche representative, for example, said that “Our recruiting outlook is very 
clearly at a level above that of the last few years”. At Procter & Gamble, “we expect the numbers for the 
current year will be as good as, if not better, than the previous year, and the previous year was better than 
the year before,” according to their manager of doctoral recruiting and university relations. “We’re starting to 
see an upswing in our hiring over two fiscal years.” Another specific example is a letter from the President 
of a major biotech company in Carlsbad, CA, attesting to the need for biochemistry graduates in his 
company in particular, and in others as well (see Appendix). The nation’s rapidly accelerating need to 
counter bioterrorism is causing a mushrooming market for new biochemistry graduates as well. 
 
According to the National Institutes of Health, B.S. biochemists have a median salary of $60,400; starting 
salaries are about $34,000. Salary growth has continued unabated over the past decade, as witness the 
table below [C&EN, 1 Nov, 2004]. Pharmaceuticals, a mainstay of biochemistry, have shown especially 
strong growth, with a total U.S. payroll rising by 8% between March, 2001 and August, 2004. This same 8% 
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increase is true as well in terms of total number of employees, rising from 278,200 to 300,300 over the 
same period. This positive pattern is remarkable, coming as it does during a period of industrial 
retrenchment, bucking the overall trends in manufacturing (-15%) and chemicals in general (-8%). The NIH 
estimates that biochemists can expect a “faster than average job growth” during the next decade. 
 
 
This growth is manifested locally in the development of the Biotech Institute here on the USU campus, as 
well as the more recent initiation of USU’s Center for Integrated Biosystems. Other local manifestations 
include such companies as Hyclone, which employ biochemically trained students. 
 
Yet another evidence of the need for biochemically trained students is the rapid growth of biochemistry 
graduate programs all over the country that continue education toward MS and PhD degrees, also to fuel 
the continually growing demand by industry. Another market which is heavily interested in biochemically 
trained students is medicine. This particular major is probably the single most desired field by many 
medical schools when admitting new students each year. To this should be added other professional 
schools, particularly dental and pharmacy. 
 
 
Student Demand 
It is our projection that the major will initially attract 20-40 majors per year, peaking at 50-75 majors per 
year, or 200-300 total majors (freshman to seniors) at full capacity. This projection was arrived at by a 
combination of various tools, including surveys on campus and discussions with faculty from other 
comparable universities where this degree is offered. Other information is derived from the large numbers 
of students who currently partake of the Department’s Chemistry BS degree with Biochemistry Emphasis, 
similar in content to the degree being requested. The desire for this degree on the part of students was 
reinforced when a number of students signed and delivered a petition explicitly requesting the degree be 
offered. Department advisors are continually barraged with informal questions by students, regarding when 
the degree will become available. 
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Similar Programs 
This program is unique. There is no biochemistry major offered by any university in the USHE system. 
 
 
Collaboration with and Impact on Other USHE Institutions 
A Letter of Intent (LOI) was submitted in January, 2005. After being circulated to other institutions, there 
were no objections or concerns raised. 
 
Consistency with Institutional Mission 
This program represents one of Utah State University’s highest priorities. As mentioned above, the 
proposed degree is compatible with, and supports the University’s genomics/biotech initiative. The College 
of Science (which houses the Department of Chemistry & Biochemistry) is the primary provider of 
instructional or academic support for this initiative. Biochemistry is an integral component of the Land-grant 
agricultural mission of Utah State University. 
 
Section IV: Program and Student Assessment 
Program Assessment and Expected Standards of Performance 
The general goal of the Department is that students learn how to think like a scientist; that is, to understand 
the scientific method in the context of chemistry and biochemistry. Briefly, our goal in assessment is to 
measure how well students who emerge from our program perform in areas that go beyond simply 
"knowing the facts." For example, have our students developed the ability to think objectively and critically? 
Thinking like a scientist involves a host of abilities including the following; 
 
? Knowledge and Skills: The accumulation of facts and methodologies including the ability to perform 
experiments in the laboratory. 
? Comprehension: How well can students translate their knowledge into their own words? 
? Application: How well can students apply their knowledge and understanding to new situations? 
? Analysis: How well can students compare different or competing theories and exercise critical thinking? 
? Synthesis: How well can students combine different concepts from different areas of science? 
? Evaluation: Are students able to judge for themselves the validity of material that they encounter? Are 
they able to make critical assessments of articles in the scientific literature? Can students read a paper 
in chemistry or biochemistry and summarize its main points in their own words? Can students identify 
weaknesses in published work? Can students design experiments or simulations to test the validity of 
an idea or hypothesis? 
 
In order to achieve these goals the Department has implemented a multilayered assessment strategy that 
defines learning objectives at all levels; i.e., in individual courses, at divisional levels (general chemistry, 
analytical, physical, inorganic, organic and biochemistry) and at the overall program level. 
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Course Level Assessment 
Each course syllabus contains a set of key learning objectives for the course. In laboratory courses these 
objectives may include laboratory skills. All syllabi are posted online. 
 
In several core courses "gain-score" tests are administered at the start and the end of the semester (or 
course sequence). These tests consist of questions designed not only to determine how well students have 
understood the information in the course but also their ability to apply, analyze, and synthesize that 
information. Examples of the types of questions used in general chemistry are; "Does the second law of 
thermodynamics preclude evolution?"; Is the ozone hole real?"; "How would you deal with a spill of 
concentrated acid?" etc. That is, the questions are not designed to test a student's specific knowledge but 
rather their ability to apply their knowledge. Examples of gain-score tests and a comparison of results at the 
start and end of the course are available online. 
 
Comparison of student knowledge to national level is achieved in certain core courses using ACS standard 
examinations as the actual final examinations in these courses. Performance on these examinations is 
monitored on a question-by-question basis to identify areas where improvement is needed. 
 
Section V: Finance 
Budget 
No new funding is requested for this degree. All faculty required are already in place, or will begin their 
position in Fall, 2006. These faculty will be sufficient to teach all courses, most of which are already being 
taught on a regular basis, and supervise research projects of students. No new instructional equipment is 
needed, as all are currently in place. Present library resources are adequate as well. Hence, no new 
funding is required neither state appropriation nor reallocation, or additional grants. 
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New Courses to be Added in Next Five Years 
Course Title Credits 
Chem 5650 Biophysical Chemistry 3 
 
Appendix B: Program Schedule 
Core courses for biochemistry. 
 
Course Description 
Biology 1210 Biology I 
Biology 1220 Biology II 
Biology 1230 Biology I lab 
Biology 1240 Biology II lab 
Chem 1210 Prin. Chem I 
Chem 1220 Prin. Chemistry 
Chem 1230  Prin Chem I lab 
Chem 1240 Prin. Chem. Lab 
Chem 2310 Org. Chem. I 
Chem 2320 Org. Chem. II 
Chem 2330 Org. Chem. Lab I 
Chem 2340 Org. Chem. Lab II 
Chem 3600 Quant. Anal. Chem. 
Chem 3610 Quant. Anal. Lab 
Chem 4890 Undergrad biochem seminar I 
Chem 4891 Undergrad biochem seminar II 
Chem 5700 General biochem I 
Chem 5710 General biochem II 
Chem 5720 General biochem lab 
Chem 5070 Biophysical chemistry 
Math 1210 Calculus I 
Math 1220 Calculus II 
Physics 2110 or 2210 Physics life sci I or gen sci I 
Physics 2120 or 2220 Physics life sci II or sci II 
Statistics 3000 Stat for scientists 
 
Program Schedule.  
The following is a suggested 4-year outline for completing the biochemistry major. 
 
Course Title Cr  Course Title Cr 
Fall semester, year 1  Spring semester, year 1 
Chem 1210 Prin. Chem I 4  Chem 1220 Prin. Chemistry 4 
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Course Title Cr  Course Title Cr 
Chem 1230  Prin Chem I lab 1  Chem 1240 Prin. Chem. Lab 1 
Math 1210 Calculus I 4  Math 1220 Calculus II 4 
 Univ. studies courses 6-7   Univ. studies courses 6-7 
Fall semester, year 2  Spring semester, year 2 
Physics 2110  Physics 2120 
Physics 2210 
Physics I 4 
 Physics 2220 
Physics II 4 
Chemistry 2310 Org. Chem. I 4  Chemistry 2320 Org. Chem. I 4 
Chem 2330 Org. Chem. Lab I 1  Chem 2340 Org. Chem. Lab I 1 
Biology 1210 Biology II 3  Biology 1220 Biology II 3 
Biology 1230 Biology II lab 2  Biology 1240 Biology II lab 2 
 Univ. studies courses 3   Univ. studies courses 3 
Fall semester year 3  Spring semester, year 3 
Chem 5700 General biochem I 3  Chem 5710 General biochem II 3 
Chemistry 3600 Quant. Anal. Chem. 3  Chem 5720 General biochem lab 2 
Chemistry 3610 Quant. Anal. Lab 1  Stat. 3000 Stat for scientists 3 
(≥ 2000) Adv. Biol  3  (≥ 2000) Adv. Biology 3 
 Univ. studies courses 5-7   Univ. studies courses 4-7 
Fall semester, year 4  Spring semester, year 4 
 Adv. Coursework 6-12   Adv. Coursework 6-12 
Chem 4890 Undergrad biochem seminar 1  Chem 4891 Undergrad biochem seminar 1 
Chem 5650 Biophysical chemistry 3   Univ. studies courses 0-3 
  Univ. studies courses 0-3     
 
Pre-approved course options for major electives 
 
Course Description Cr Prerequisites 
Biol 2000 Human physiology 4   
Biol 2010 Human Anatomy 4   
Biol 2200 Principles of Genetics 4 Chem 1220, Biol 1210 
Biol 3300 General Microbiology 4 Biol 1210, Chem 2310 con. 
Biol 4000 Human dissection 1   
Biol 4100 Genetics laboratory 2 Biol 2200 
Biol 4200 Cell and devel. Biology 4 Biol 1220,2200,Chem 2320 
Chem 4800 Undergraduate research 3   
Chem 6730 Principles of enzymology 3 Chem 5700 
Chem 6740 Protein and nuc. Acid struc/func 3 Chem 5700 
Chem 6750 Metabolic regulation 3 Chem 5700 
Chem 6760 bioenergetics 3 Chem 5700 
 
Other upper division courses may be substituted if approved by department 
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Appendix C: Faculty 
All faculty below have a doctoral degree, along with extensive postdoctoral experience. All have received 
nationally competitive research grants for their research projects. All have supervised students in their 
research laboratories. 
 
? Ann Aust, Trustee Professor, studies the mechanisms by which particulate materials, such as 
asbestos and urban air particulates, cause their pathologic effects. They study iron mobilization from 
the particulates in human lung epithelial cells and the effect of mobilization on the biological effects of 
the particles. Aust co-chaired the 2002 Oxygen Radical Gordon Conference, and chaired the annual 
meeting of the Mountain West Society of Toxicology. She continues her service on the Advisory Boards 
of the EPA Particle Center and the Iron Disorders Institute. She was named a USU Trustee Professor 
in 2001. 
? Steven Aust, Professor, works in enzymology of mixed-function oxidase of liver endoplasmic 
reticulum; toxicology of polyhalogenated aromatic hydrocarbons; role of iron and active oxygen in lipid 
peroxidation, ischemia, and toxicity; biodegradation of environmental pollutants. Aust serves as 
Associate Editor of the Journal of Biochemical and Molecular Toxicology and as a Senior Technical 
Advisor to the Tainjin Academy of Environmental Sciences in China. He also had one of his recent 
publications (among a total of 350) designated as one of the top 25 downloaded articles by the journal 
in which it appeared. He was awarded the Governor’s Medal for Science and Technology in 2002, and 
the national Spencer Award in 2004, and has career external funding of approximately $12 M. His work 
is cited some 500 times each year in the scientific literature. 
? Scott Ensign, Professor, investigates microbial pathways of short-chain hydrocarbon oxidation and the 
biochemical, mechanistic, and spectroscopic properties of the enzymes involved in these pathways, 
and bacterial acetone metabolism. Ensign discovered a cofactor of bacterial olefin metabolism which 
has garnered a good deal of attention, including his selection as the opening lecturer at a Gordon 
Research Conference. His NIH grant was renewed through 2005, receiving the highest score of all 
proposals considered by his review panel. He was elected Chair of a division of the American Society 
for Microbiology, and was selected as the Outstanding Faculty member of USU in 2002. In addition, he 
has been named both College of Science Outstanding Teacher and Researcher. 
? Lance Seefeldt, Professor, attempts to elucidate the mechanism of the metalloenzyme nitrogenase, 
using a multidisciplinary approach, including genetics, kinetics, spectroscopy, and X-ray 
crystallography. Seefeldt served as Chair of a Gordon Conference, and was appointed to an NSF 
Panel to review research proposals. He serves on the Editorial Board of Applied and Environmental 
Microbiology. 
? Joan Hevel, Hansen Assistant Professor, joined the Department in August, 2003. Her research centers 
around biochemical characterization of encoded enzymatic activities. Hevel received her PhD degree 
at the University of Michigan, after which she carried out postdoctoral research at the University of 
California, Berkeley, University of Hawaii, and the University of South Alabama. Her research has 
received funding from the NIH and American Heart Association. 
? Sean Johnson, Hansen Assistant Professor, joins the Department in August, 2006. His research 
centers around determining the structure of proteins, and deducing associated function. Johnson will 
be joining the faculty in August, 06. He received his PhD from Duke University, and then carried out 
advanced studies at the University of Utah. He is the recipient of a Pauling Prize. 
